peaks with interspersed grassland and meadows. Major forest habitats include limber pine (Pinus flexilis), lodgepole pine (Pinus contorta), Douglas-fir (Psuedotsuga menziesii), whitebark pine (Pinus albicaulis), spruce (Picea spp.), subalpine fir (Abies lasiocarpa), and western red cedar (Thuja plicata) (Pfister et al. 1977) .
Grizzly bear management programs and United States Fish and Wildlife Service (USFWS) recovery efforts in these ecosystem have been described (Dood et al. 1986 , USDI 1982 .
METHODS

Gross Examination of Reproductive Tracts
Reproductive tracts were collected from female grizzly bear carcasses resulting from natural or humancaused mortalities, 1969-92. Carcasses examined were from the Yellowstone Ecosystem and NCDE (Fig. 1) .
Reproductive tracts were collected during routine necropsies at the MDFWP Wildlife Laboratory in Montana. Tracts were fixed in 10% formalin and stored for later examination. The length of each uterine horn was measured and ovaries were excised. Ovaries were weighed to the nearest 0.1 g and hand sectioned every 2-4 mm to examine macroscopically. The number of corpora lutea and follicular activity were recorded for each ovary pair. Records for each examination were filed in the laboratory necropsy reports for each bear.
We tested for differences in morphological data including carcass weight, placental length, number of corpora lutea, number of graafian follicles, and ovary --
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weights between ecosystems with student's t-tests. Comparisons were also made between subadult bears (<4 years) and adult bears (4+ years). Data were stratified at age 4 because it was the minimum age for reproductive activity.
Age of the bears from which tracts were collected were determined from cementum annuli of multiple roots from premolar teeth (Stoneburg and Jonkel 1966).
Age of First Reproduction and Reproductive Cycles in the NCDE
Age of first reproduction was determined from radiocollared female bears captured during management and research activities, 1979-91. Evidence of first reproduction included observation of cubs and changes in nipple morphology following suckling (Glenn et al. 1976 , Aune and Kasworm 1989). Evidence from reproductive tracts such as the presence of corpora lutea and follicular activity provided supportive information to field observations for determining age of first conception and sexual maturity.
Reproductive intervals were determined by monitoring radio-collared female grizzly bears and their litters. A complete interval was defined as the time from birth and den emergence with 1 litter until den emergence with a second and subsequent litter (Craighead et al. 1976 
RESULTS
Gross
Minimum Age of Reproduction and Reproductive Cycles in the NCDE
Age of first conception ranged from 3 until 6 years (N = 10). The mean age of first reproduction was 5.7 years and ranged from 4-7 years of age.
Two records of 3-year-old bears breeding in the spring and conceiving to produce a litter at 4 years of age were recorded. One case involved a known-age female from a litter produced by an older radio-marked female.
Four-year-old female grizzly bears commonly conceived. Two of 3 reproductive tracts from 4-yearold bears from the NCDE had corpora lutea. Six 4-year-old female bears were reported in estrous and observed with males during the breeding season. Three (50%) of these produced a cub litter at age 5.
We recorded 16 complete reproductive cycles from 10 individual bears. The mean reproductive interval was 2.69 years and ranged from 2 to 4 years. Seven 2-year intervals were recorded for 2 individual bears during the studies. Mean reproductive interval for cycles resulting in a successful weaning was 2.73 years for all cycles and 3 years when each bear was weighted equally in the average. ....................................................... Mean cub litter size was larger for litters first detected in the spring than those not observed until summer or fall (ANOVA F = 9.24, P = 0.0004) (Fig. 4) . In addition there was a higher relative frequency of 3 cub litters in spring than in summer and fall (X2 = 19.89, 6 df, P = 0.0029) (Fig. 5) .
Mean yearling litter size pooled for the summer/fall period (1.89, N = 9) was smaller than the mean for spring (2.5, N = 20) (t = -2.49, P = 0.019) (Fig. 5) .
Cub 
DISCUSSION
Gross Morphology of Female Reproductive Tracts
We were unable to collect a large sample of reproductive tracts specifically from the NCDE or the Yellowstone Ecosystem during the past 22 years. The current NCDE female subquota and reduced female mortality within either ecosystem limited opportunities for increased sampling. Statistical tests revealed no difference in variables we examined between ecosystems. Therefore data from reproductive tracts were pooled assuming that basic morphological and reproductive parameters of grizzly bears within relatively close geographic proximity are similar. The pooling of these data allowed us to fully examine reproductive biology of female grizzly bears in the conterminous United States at a time when such information is essential to management.
The mean number of corpora lutea found in grizzly bears from the conterminous United States was slightly 455 higher than the mean number corpora lutea reported for female brown bears in Alaska (Hensel et al. 1969 ) and type 1 corpora albicantia found in Eurasian brown bear (Tsubota et al. 1990 ). The survival of embryos and loss of young after birth was unknown. Mean corpora lutea counts were comparatively close to mean litter size reported in field studies. Although there may be significant annual variations in conception rates, embryo abortion, and post-parturition loss, we conclude that the long-term average loss of potential cub production in the NCDE or Yellowstone Ecosystem has probably been relatively low. Hensel et al. (1969) reported that ovaries of 2-yearold bears were infantile but those from 3-year-olds showed pronounced follicular development. In addition, the authors reported 4-year-olds with placental scars indicating they had bred and conceived at age 3 years and 4 months. Our studies corroborate the findings of Hensel et al. (1969) with the exception that follicular activity might be occurring as early as age 2. Age determinations using cementum annuli counts in our data could be inaccurate and cast some doubt on the results. Additional data from known-age 2-year-old bears would be necessary to confirm the observations of advanced follicular activity.
Reproductive Biology and Cub Survival in the NCDE
In the NCDE some 3-year-old grizzly bears are capable of conception but bears are usually not sexually mature until age 4 years or older. The minimum age of first reproduction in the Montana portion of the NCDE is similar to that reported by Craighead and Craighead (1969) (Craighead et al. 1976, Miller 1990 ). Some grizzly bears may be demonstrating an increased reproductive rate by producing litters at more frequent intervals. We could not determine if cubs from these accelerated reproductive intervals have a lowered survival.
We observed that some female grizzly bears engaged in breeding activity and conceived while attending yearling offspring. We could not determine the proportion of female grizzly bears that were lactating during breeding season while accompanied by yearlings. Hensel et al. (1969) hypothesized that ovulation was inhibited during lactation. However, he found evidence of follicular activity in 1 female with yearlings. LeCount (1983) reported female black bears ovulating and successfully breeding while lactating. Tsubota et al. (1990) reported ovulation in a female brown bear which was lactating. He suggested that ovulation was not inhibited because the young were already weaned and had eaten wild food. Our field observations indicated that some yearling litters were weaned by breeding season while others were not.
Litter size in the NCDE was similar to those reported for Yellowstone and Canada (Craighead et al. 1976 , Knight and Eberhardt 1985 , McLellan 1989 where yearling survival appears to be relatively low. The 2 most significant types of mortality experienced by cub and yearling grizzly bears in the NCDE were management control and natural mortality. (Stringham 1990 ). In the NCDE grizzly bear habitat west of the Continental Divide is perceived as superior, producing relatively abundant bear foods and supporting higher bear densities (Dood et al. 1986 , Aune and Kasworm 1989). Results from this study do not conform to a hypothesis that habitat quality explains the difference in reproductive parameters from various portions of the NCDE. We found larger litter sizes and slightly higher survival in a portion of the NCDE generally considered to be poorer quality habitat.
McLellan (1989) observed that density-dependent regulation acts on both reproduction and mortality within the NCDE in Canada. In Montana densitydependent factors could have influenced reproduction and cub survival. We observed larger litters and slightly greater cub survival in the portion of the NDCE with a lower population density. Conversely we saw smaller litters and reduced survival in portions with high population densities. Further study is needed to determine how density dependent factors operate in grizzly bear populations of the NCDE.
Much needs to be learned about the dynamics of grizzly bear populations. Considerable economic costs in marking and sampling populations deters adequate study of grizzly bear cub mortality and survival. The Yellowstone Ecosystem utilizes an ecosystem-wide study design, which successfully monitors female with cub survival and collects survival data for various age classes. In the NCDE opportunities to examine these parameters exist, but require coordinated study efforts and pooling data from the currently fragmented research programs. We recommend that further efforts be made to adequately sample female grizzly bears associated with cubs and pooling data to measure the survival of cubs and yearlings. The scientific collection of these data along with survivorship information from 3-and 4-year-old bears could result in an adequate data base to develop recruitment models. Recruitment modeling would predict the number of cubs necessary to offset losses due to mortality and provide better interpretation of current recovery targets. Current NCDE and Yellowstone Ecosystem population productivity parameters used to monitor population recovery could be enhanced with adequate information regarding population recruitment. 
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